Let G be a finite p-group, K a field of characteristic p, and J the radical of the group algebra K [G]. We study modular representations using some new results of the theory of extensions of modules. More precisely, we describe the K[G]-modules M such that J 2 M = 0 and give some properties and isomorphism invariants which allow us to compute the number of isomorphism classes of 
Introduction. Let K be a field of characteristic p > 0, and G a finite pgroup. The aim of this paper is to study K[G]-modules of Loewy length two; these are K[G]-modules M such that J
2 M = 0, where J is the radical of the group algebra K[G] (see [8] ). Another characterization is the following: a K[G]-module is of Loewy length two if and only if its annihilator I is not a maximal ideal containing J 2 . In general, the Loewy length of a K[G]-module M is the smallest integer n such that J n · M = 0; observe that n exists because K[G] is artinian, and J is a nilpotent ideal. The Loewy length is equal to the length of the kernel filtration of M (see [5] ), defined by Throughout this paper, K will be a commutative field of characteristic p > 0, G a finite p-group, and K[G] the group algebra. We denote by J the Jacobson radical of K [G] and µ(G) the minimum number of generators of G. A K[G]-module M will be assumed to be finitely generated; µ(M) is the minimal number of generators of M, and we will denote
Preliminaries on extensions of modules.
Let Λ be a commutative ring and L and N two Λ-modules. We recall (see [1, 6, 10] ) that an extension of L by N is a triple (f ,M,g), where M is a Λ-module and f , g are Λ-module homomorphisms such that the sequence
, then it is well known (see [9] , [3, Section 75] , and [4, Proposition 25.10]) thatĒ
2) Recall from [11] that 
]-module and consider the K[G]-modules
The converse inclusion is easy.
Decomposability of modules of Loewy length two.
In this section, we establish some characterizations of the decomposability of K[G]-modules of Loewy length two. 
Isomorphism classes of modules of Loewy length two.
When we study the modules of Loewy length two, we need to know when two modules
This is what we do in the next proposition. 
by ϕ(α(σ j )(e i )) = β(σ j )(e i ).
The desired conclusion is deduced from Proposition 4.1.
Corollary 4.4. Let G be a finite p-group such that m = µ(G). (1) There exists only one isomorphism class of cyclic K[G]-modules M of Loewy length two such that dim K (M)
= m + 1. (2) If G = (Z/pZ) m , then any cyclic K[G]-module M of Loewy length two such that dim K (M) = m + 1 is isomorphic to K[G]/J 2 .
Proof. (1) Any cyclic K[G]-module M is indecomposable. Then, by Corollary 3.6, a cyclic K[G]-module M of Loewy length two is isomorphic to
K t × α K with t = dim K (M G ). Since dim K (M) = m + 1, t = m and all such modules are iso- morphic to K m × α K. (2) If M is a cyclic K[G]-module such that dim K (M) = m + 1,
then M is indecomposable and isomorphic to K[G]/I, where I is a proper ideal of
and then I = J 2 .
Remark 4.5. Proposition 4.3 asserts that if s and t are two integers such that t = sµ(G), then there exists only one isomorphism class of indecomposable K[G]-modules M of Loewy length two such that dim K (M G ) = t and µ(M) = s.

Extensions of K s by K.
We have seen in Corollary 3.6 that all indecomposable modules of a Loewy length two extension of K by K s are cyclic, and therefore they are isomorphic if and only if they have the same annihilator.
In this section, we will study the isomorphism classes of modules of a Loewy length two extension of K s by K, with s being a nonzero integer. From now on, we assume that K is the finite field of q = p r elements. From [7] , we recall the following lemma. 
Then M is an indecomposable K[G]-module if and only if
m − min(m, s) ≤ k ≤ m. Now m k = m m − k , (5.3) hence, m k=m−min(m,s) m k = min(m, s) k=0 m k . (5.4) Lemma 5.4. If M = K × α K s is a K[G
]-module of Loewy length two, then
-module of Loewy length one, which contradicts our hypothesis that M is of Loewy length two. We conclude that J ·M = K ×{0}. 6) where [8] ). Then there exists an automorphism ψ of K s such that
Let G be a finite abelian p-group with µ(G) = m (µ(G) is the minimal number of generators of G). Let η(s, m) be the number of isomorphism classes of K[G]-
for all i ∈ {1,...,m}, which is equivalent to 
Ker G (α) = Ker( α). Therefore, the number of isomorphism classes is equal to the number of orbits of the left action of Aut(K n ) on the set of homomor- 
